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Executive Summary

WIld rice is an annual, cross-pollinated plant that grows in
fl ooded soils. Plants normally reach five to six feet in

hei ght and produce nultiple tillers, or stems. The stens are
hol | ow, except at the nodes where the |eaves, roots, and

fl owers appear. The plant has a shall ow root systemwth a

| ateral spread of 8 to 12 inches.

WIld rice seed is simlar to the grain of cereals, such as
wheat and oats. Inmmature seeds are green, but turn a purple-
bl ack color as they reach maturity. Seeds on any given stem
mature at different tines, and on the secondary stens, they
mature |later than on the main stens. Early-maturing seeds are
very prone to shattering (dropping fromthe seed head) before
the later-maturing seeds ripen.

Approxi mately 99 percent of the cultivated wild rice grown in
the U S. is produced in California and M nnesota. The

remai nder is produced in |Idaho, Wsconsin, and Oregon.

M nnesota’s cultivated wild rice is produced primarily on the
north-central peatlands. California’s wild rice acreage is
di vi ded anong three distinct climatic regions: the rice-
produci ng areas in the Sacranento Val |l ey; areas surroundi ng
Cl ear Lake in Lake County; and the nmountain valleys in
northeastern California.

WIld rice farmng in the Sacramento Valley differs markedly
fromwild rice farmng in Mnnesota. The nost inportant

di fferences are that Sacranmento Valley farnmers seed annually
and have fewer disease problens than M nnesota producers.

Al t hough California's practice of annual reseeding is
expensive, it prevents the yield declines which occur in

M nnesota, where volunteer wild rice in succeeding years
causes overcrowdi ng of plant stands.

Al t hough there are no official USDA estimtes of M nnesota's
wld rice area, analysts famliar with the industry agree that
the state has nearly twice as nmuch acreage as California. The
most commonly cited figure for 1995 is "about 17,000" acres.
The California WId Rice Advisory Board, on the other hand,
reported 8,978 acres of wild rice in California in 1995.

The U.S. produces 10-12 mllion pounds (processed weight) of
cultivated wild rice annually. Although M nnesota has the

| arger acreage, production is divided about equally between
California and M nnesota. Growers in California obtain higher
yi el ds per acre and a higher percentage recovery of “finished”
(processed) wild rice per pound of “green” (unprocessed) yield
than growers in Mnnesota. One source reported 5.3 mllion
pounds of finished output for Mnnesota in 1994, and 5.0
mllion pounds for California.



WIld rice is adapted to cool climates. It yields poorly in
the southern United States, where extrenme heat and shorter
summer-time day | engths accel erate plant devel opment and

mat urati on, | essening seed production. In addition, the high
hum dity in the South favors the devel op of |eaf diseases,
such as brown spot.

Virtually all wild rice is grown in flooded fields. The soi
needs to be saturated fromthe tinme the seeds germnate in the
spring until 2-3 weeks before harvest. The water depth during
the first 8-10 weeks after germ nation needs to be held at a
constant | evel to assure vigorous plant growh. Variable

wat er depths during this period nmay uproot young plants or
result in weak stens that | odge during water drawdown.

WIld rice my be either spring- or fall-planted in M nnesot a.
In California, seeding is done in the spring, except in sone
of the higher elevations, where planting my also occur in the
fall. Annual reseeding in the spring is required in the
Sacranento Val |l ey because the paddies do not remain noist over
the winter.

Production perils are generally of nmore concern in Mnnesota
than in California. Major causes of lowwld rice yields

i ncl ude i nadequate water with which to fl ood the paddi es;
uncontrolled floodi ng that washes out di kes and destroys young
pl ants; wind storns which increase shattering and cause

| odgi ng; and hot, hum d conditions which pronote | eaf

di seases. Yield |osses from nost other perils usually do not
reach an econom c threshold.

Di saster assistance paynents for wild rice | osses totaled $3.2
mllion over the 1988-94 period. The |argest paynents were
made in 1988, at $1.7 mllion. These |arge paynents were due
to drought, which prevented adequate flooding of the paddies,
particularly in Mnnesota. Across the 1988-94 period,

M nnesota received 80 percent of the total paynents, while
California growers collected 14 percent.

There is |likely to be substantial demand anong wild rice
growers for crop insurance, especially in Mnnesota. This is
because crop failures are frequent in that state due to
adverse weat her conditions. Drought, flooding, and w nd
storms all hold the potential for causing various degrees of
crop failure in Mnnesota. |In addition, |ong periods of warm
wet weat her can exacerbate yield |osses due to | eaf diseases.

There is likely to be | ess demand for wild rice crop insurance
in California than in M nnesota. California growers are | ess
likely to experience crop failures due to drought, and | eaf



di seases have not been a source of mmjor yield |osses. 1In
addition, flooding is less likely to cause production |osses
in California than in M nnesot a.
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WIld Rice: An Econom c Assessnment of the
Feasibility of Providing Multiple-Peril Crop Insurance

| nt roducti on

WIld rice is a native North American cereal grain indigenous
to | akes and sl ow-noving streans in the upper nidwestern
United States and southern Canada. It was a staple foodstuff
in the diets of early North American inhabitants, and was one
of the first itenms traded by the Indians to the French in the
New Worl d (Vennum.

Prior to 1965, nost wild rice was produced in natural stands
in |lakes, rivers, and streanms, where it was harvested using
the traditional “canoe-and-flail” nmethod. This nethod

consi sted of knocking the grain fromits seed head into canoes
or small boats, using light weight sticks or flails.

Natural wild rice is notorious for dropping early-mturing
grain before |ater-maturing seeds on the sanme plant ripen (a
probl em known as "shattering”). Consequently, ripe grain was
coll ected several times during the 10-14 day harvest in order
to recover a larger portion of the potential crop. Natural-
growing wild rice is called “lake rice,” and is still
harvested in Wsconsin, Mnnesota, and southern Canada.

Rat her than focusing on natural wild rice, this report focuses
on the feasibility of insuring cultivated wild rice, or "paddy

wild rice,"” including the demand for insurance. Cultivated
wild rice is grown in flooded, diked fields (or paddies),
where it is seeded, fertilized, and managed as a cultivated
crop.

Hi story of Paddy WIld Rice Production

Farmers in M nnesota started producing cultivated wild rice
during the 1950's and early 1960's, using seed from natural

wild rice stands. Early attenpts at nmechani zing the harvest
process were plagued, however, by |low grain recovery due to
shattering.!?

Shattering is nature’s way of replanting before the seeds are
eaten by predators. In addition to conplicating growers' efforts to
mechani ze harvesting, shattering reseeds the paddies with seeds from
the plants that are nost prone to shattering. Consequently, over the
years, plant popul ations tend to becone increasingly shatter-prone.
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Cultivated wild rice farm ng was given a boost during the
1960's with the devel opnent of shatter-resistant (or “non-
shattering”) varieties. Shatter resistance enabl es producers
to delay harvesting until a higher proportion of the grain

ri pens, making once-over nmechani zed harvesting practical.

An additional boost to cultivated production came in 1965,
when Uncle Ben’s, Inc., began contracting for the production
of wild rice. This devel opment provided farmers with an
expanded and dependabl e market for their output. M nnesota’s
wild rice acreage subsequently expanded, rising from 900 acres
in 1968 to 18,000 acres in 1973 (Cel ke and others, 1992).

California is the only additional state besides M nnesota
whi ch has substantial wild rice acreage, and began produci ng
the crop commercially in 1977. Farnmers in the Sacranmento
Val | ey already owned the paddi es and equi pnent needed for
growi ng white rice. Consequently, the swtch to wild rice
cane easily in California, depending primarily on the price
relationship between wild rice and white rice.

California's production rose fromvirtually zero in 1977 to 9

mllion pounds in 1986. Although output subsequently declined
due to low prices, California produced an estinmated 6.4

m | lion pounds of processed wild rice in 1995, on nearly 9, 000
acres (Tables 1 and 2).

The WIld Rice Pl ant

Al t hough not a true rice, wild rice, like white rice, belongs
to the grass famly of plants. WId rice belongs to the genus
Zi zania, while white rice belongs to the genus Oryza.

O the four species of wild rice, Z Palustris is the focus of
this report. This species produces |arger seeds than the

ot her species and is the only one harvested as a food crop
(Cel ke, 1993).°2

WIld rice is an annual, cross-pollinated plant that grows in
fl ooded soils. Plants normally reach five to six feet in

I nconsi stency appears in the literature regarding
whet her the wild rice harvested for food is the species Z
Palustris L. or Z. Aquatica L. (Oelke, 1993; Steeves, 1952).
The nost recent literature, however, identifies the species
used for food as Z. Palustris L.
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hei ght and produce nultiple tillers, or stems. The stens are
hol | ow, except at the nodes where the |eaves, roots, and

fl owers appear. The plant has a shall ow root systemw th a

| ateral spread of 8 to 12 inches (QOel ke and ot hers, 1992).

WIld rice seed is simlar to the grain of cereals, such as
wheat and oats. |Immture seeds are green, but turn a purple-
bl ack color as they reach maturity. Seeds on any given stem
mature at different tinmes, and on the secondary stens, they
mature |later than on the main stens. Early-maturing seeds are
very prone to shattering (dropping fromthe seed head) before
the later-maturing seeds ripen.

WIld rice seeds do not germnate for at |east three nonths
after reaching maturity, even if environnental conditions are
satisfactory for growth. An after-ripening dormant period in
cold water (35° or less) is required before the seed will

germ nat e.

The grain has a high protein and carbohydrate content and is
very lowin fat. |Its nutritional quality appears to equal or
surpass that of other cereals.

| nproved varieties of wild rice with shattering resistance
have been devel oped for cultivated production. Nevertheless,
all of the current cultivars shatter somewhat, and are al so
susceptible to | odgi ng and di seases.

The nost widely grown variety in Mnnesota is 'K2," which

reaches a medium height. It is early to mature, and produces
mediumto high yields. Oher inproved varieties devel oped for
M nnesota include 'M3," 'Meter," 'Netum' and 'Voyager.

*Johnson' is a widely-grown variety produced in California.
The Nor Cal Seed Conpany has al so devel oped a nunber of
varieties that are widely grown in California (WIIians;
Cel ke, 1993).

The WIld Rice Industry

Approxi mately 99 percent of the cultivated wild rice grown in
the U S. is produced in California and M nnesota. The
remai nder is produced in |Idaho, Wsconsin, and Oregon.

M nnesota’s cultivated wild rice is produced primarily on the
north-central peatlands. Production centers around the towns
of Aitkin, Clearbrook, Grand Rapids, and Waskish, in north
central M nnesota (Figure 1).



California’s wild rice acreage is divided anong three distinct
climatic regions: the rice-producing areas in the Sacranmento
Vall ey (Sutter County, and at various tines, adjacent
counties);
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areas surroundi ng Cl ear Lake in Lake County; and the nountain
val | eys of Mbdoc and Shasta counties in northeastern
California (Figure 2).

The climatic variations anong these regions are indicated by
their widely ranging altitudes. Marysville, in the Sacranento
Val | ey, stands at 57 feet above sea |evel. Lakeport, in Lake
County, is in the foothills at 1,345 feet, and Fall River
MIlls, in Shasta County, is in a nountain valley at 3,291
feet.

Wld rice farmng in the Sacranento Valley differs markedly
fromwld rice farmng in Mnnesota. The nost inportant
differences are that Sacranmento Valley farnmers seed annually
and have fewer disease problens than M nnesota producers

(W nchell and Dahl).

Growers in the Sacramento Valley follow the practice of
reseedi ng annually. Although annual reseeding is expensive,

it prevents the yield declines which occur in Mnnesota, where
volunteer wild rice in succeeding years causes overcrowdi ng of
pl ant stands. Consequently, Sacranento Valley farners are
able to continually achieve first-year yields, which tend to
exceed second- and third-year yields. An additional advantage
of annual seeding is that growers can easily switch their
paddi es to i nproved varieties.

Canada is the only country other than the U S. that produces
significant quantities of wild rice.® Canada’s production is
limted alnost entirely to wild rice grown on | akes. Mich of
Canada’s lake wild rice is grown using a hybrid of the
cultivated and | ake production practices followed in the
United States. Canadi an producers may seed their | akes, but
do not drain themprior to harvest, as is done with cultivated
paddy production in the United States. Although the | akes
remai n fl ooded at harvest, harvesting has been nechani zed with
the use of air-boat harvesters.

The U.S. produces 10-12 mllion pounds (processed wei ght) of
cultivated wild rice annually. Although M nnesota has the

| arger acreage, production is divided about equally between
California and M nnesota. Gowers in California obtain higher
yi el ds per acre and a hi gher percentage recovery of “finished”
(processed) wild rice per pound of “green” (unprocessed) yield

One contact reported also seeing wild rice grown in
sout hern Australia (WIIlians).

11



than growers in M nnesota.* One source reported 5.3 mllion
pounds of

Green wild rice usually yields about 40 percent finished
product in M nnesota and about 50 percent in California (see
t he
section on processing).
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finished output for Mnnesota in 1994, and 5.0 m|lion pounds
for California (Table 1).

Al t hough there are no official USDA estimtes of M nnesota’s
wild rice area, analysts famliar with the industry agree that
the state has nearly twice as nuch acreage as California. The
nost commonly cited figure for 1995 is "about 17,000" acres
(Nel son, 1996; Cel ke, 1996). The California WIld Rice

Advi sory Board, on the other hand, reported 8,978 acres of
wildricein California in 1995 (Table 2).

In contrast to the industry's acreage and production
estimates, the Census of Agriculture reported 90 farns
producing wild rice on 34,437 acres in 1992, accounting for
23,209 mllion pounds of output (Appendix table 1). The

di screpanci es between industry and Census estimates of acreage
and out put may be due to differences in definition. The
Census data may have included sone | ake rice in M nnesota,
whi ch woul d boost acreage above industry estimtes. In
addi ti on, Census production appears to represent “green”
(unprocessed) wild rice, while the industry estimtes
represent only the processed or finished product. The
processed weight is typically 40 to 50 percent of the green
wei ght .

The Census al so includes information on m nor producing
states. According to the Census, |daho harvested 95, 000 pounds
(finished weight) of wild rice from 665 acres in 1992. The
maj ority of Idaho's output is |located in Benewah and Koot enai
counties in northern |Idaho, where it is grown on | akes and

di ked areas al ong | akes and rivers. Although the fields are
seeded, they remain flooded year round and are harvested with
air-boat harvesters. Production reportedly varies
substantially fromyear to year, due to unpredictable water

| evel s and growi ng conditions (Henry).

In addition, there are about 200 acres of wild rice grown in
western Oregon, by “fewer than a dozen growers” (Karow).?>

Yi el ds reportedly average 800-1, 000 pounds of green production
per acre, translating into 100,000 pounds or |ess of
processed output annually. The cultural practices used in
Oregon are simlar to those used by growers in northern

Cal i fornia.

Farm Char acteristics

M nnesota’s wild rice farms tend to be operated as famly-
owned businesses (Wnchell and Dahl). A 1983 survey of wld

This contact reported that nost of the acreage was
| ocated in Benton, Linn, and Marion counties.
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ri ce producers reveal ed that individuals or extended famlies
oper at ed
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Table 1--M nnesota and California paddy wild rice production?

Pr oducti on Pr oducti on

Year M nnesot a California Year M nnesot a
California

--1,000 processed pounds- - --1,000 processed
pounds- -
1968 36 0 1982 2,697
880
1969 160 0 1983 3, 200
2,500
1970 364 0 1984 3, 600
2,500
1971 608 0 1985 4,200
7,900
1972 1, 496 0 1986 5,100
9, 000
1973 1, 200 0 1987 4,200
4,200
1974 1, 036 0 1988 4,000
3, 500
1975 1, 233 0 1989 3,978
4,000
1976 1, 809 0 1990 4,800
4,200
1977 1, 031 0 1991 5, 300
5, 500
1978 1,761 100 1992 6, 100
7, 500
1979 2,155 200 1993 5, 300
7, 500
1980 2,320 400 1994 5, 300
5, 000
1981 2,274 500 19952 4,300
6, 440

! The 1968-1982 M nnesota val ues are from Wnchell and Dahl
and the 1983-1994 values are fromthe M nnesota Departnent of
Agriculture. California values are from Marcum Cooperative
Ext ensi on Service, University of California.

2 The value for 1995 is estimated.

Source: Extracted from University of M nnesota, 1996.
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Table 2--California wild rice acreage and nunber
of growers

Year Acr es Grower s
------------ Nunber-----------
1986 10, 976 46
1987 7,554 51
1988 7,140 45
1989 7, 383 44
1990 7,718 36
1991 9, 287 46
1992 11, 508 49
1993 10, 098 51
1994 8, 281 44
1995 8,978 40

Source: California WIld Ri ce Advisory Board.
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69 percent of the farns and produced 59 percent of M nnesota’s
cultivated wild rice (Appendix table 2). Nearly 40 percent of
the farmers interviewed reported that wild rice farm ng was
their principal occupation. Another 16 percent were engaged
in farmng activities in addition to growwng wild rice, and
the remai nder were either retired or engaged in off-farm
occupations such as | ogging (Appendi x table 3).

The nedian-size wild rice farmin M nnesota contained 291
acres of paddies in 1983. However, the larger farns
contributed the bulk of the state’s production. Farns in
excess of 291 acres produced 83 percent of the cultivated
out put in 1982. Seven farnms with nore than 1,000 acres
accounted for 41 percent of the state's production in that
year (Appendix table 4).

In California’s Sacranento Valley, wild rice acreage is
scattered anmong rice farners who switched sonme of their |and
fromwhite rice to wild r rice. WId rice was an attractive
alternative crop for Sacranmento Valley farmers during the
early 1980's, when | ow prices reduced returns fromwhite rice.
They were able to switch to wild rice without any additional

i nvest nent in paddi es and equi pmrent (W nchell and Dahl).

Gowers in Lake County and in northern California had

di fferent backgrounds fromthose in the Sacranento Valley. In
Lake County, growers in 1983 tended to be businessnen who
chose to invest in wild rice production. |In Shasta and Lassen

county, growers tended to be ranchers who diverted | ow1ying
pastureland to wild rice (Wnchell and Dahl).

The WIld R ce Market

Supply

Virtually all of the world s wild rice is produced in the
United States and Canada. The United States is the |eading
supplier, producing about 11 mllion pounds of cultivated wld
rice (finished weight) in 1995.% In addition, harvesters in

M nnesota and W sconsin typically gather 0.2-0.5 mllion
pounds of lake wild rice annually (OCelke, 1996). Canada al so
produces between 0.5-1.5 mllion pounds fromits | akes and
rivers annually.

Demand

The U.S. consunes nost of its wild rice production
donestically. WId rice is considered a gournmet food and

This amount includes 10.74 mllion pounds from M nnesota and
California, and 200,000 pounds from | daho and Oregon.
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appears to have a relatively limted market. The quantity
purchased is relatively insensitive to price sw ngs,
especially in the short run.

Because commercial buyers nust fill their orders, prices may
be driven sharply higher when there are short supplies, before
t he market adjusts purchases to the quantity available. On

t he ot her hand, buyers have little use for additional stocks
beyond their current conm tnments when there are plentiful
supplies. As a result, prices may fall sharply before
specul at ors purchase product to hold for future sale.

Prices

No official market prices are published for wild rice. The

M nnesota Cultivated WIld Rice Council, however, devel ops a
“consensus” estimate of the season average price per pound for
processed wild rice, which the University of M nnesota reports
inits annual wild rice research report (University of

M nnesota, 1996). Because these prices represent returns for
processi ng and marketing, as well as for green wild rice, they
are treated as wholesale prices in this report. Since 1990,

t hese consensus estinmates have ranged between $1.65-$1. 75 per
pound (Table 3).

Farm gate prices can be derived from whol esal e prices by
subtracti ng processing and marketing costs and research and
pronoti on assessnments (Table 4). Processing costs reportedly
are about 34 cents per pound of processed product in
California and 35 cents per pound in M nnesot a.

Representative marketing costs are about 18 cents a pound in
M nnesota and 22 cents a pound in California. The assessnents
are 2.5 cents a pound in Mnnesota and 1.3 cents a pound in
Cal i fornia.

The farm gate price for finished product is converted to a
green weight price by dividing by a processing yield
adjustnment. Representative processing yield adjustnments are
2.5 pounds of green wild rice per pound of finished product in
M nnesota and 2.0 pounds in California. Thus, a $1.70

whol esal e price translates to a farmgate price of $0.458 in
M nnesota and $0.563 in California.’

A second source of farmgate prices is the California
Agricul ture Comm ssioners annual reports (Appendix table 5).

’ The computation for Mnnesota is ($1. 70 whol esal e price
-$0. 35 processing charge - $0.18 marketing charge - $0.025
research and pronotion assessnment) + (2.5 processing wei ght
conversion) = $0.458 farmgate price.
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The Agriculture Comm ssioner estimtes are an average of those
reported by a sanple of growers responding to survey
guestionnaires. Wde variations anbng years in sonme counties,
and a low correlation in
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Tabl e 3--Quantity and value of processed wild rice harvested

fromcultivated fields in M nnesota, 1968-1995
Year Pr oducti on Price Val ue
1, 000 pounds $/1b MIlion
dol | ars
1968 36 3.30 0.12
1969 160 2.55 0.41
1970 364 2.80 1.02
1971 608 2.70 1.64
1972 1, 496 2.30 3.44
1973 1, 200 2.05 2.46
1974 1, 036 2.37 2.46
1975 1, 233 2.50 3.08
1976 1, 809 2.70 4.88
1977 1, 031 4. 35 4.48
1978 1, 761 5.10 8.98
1979 2,155 5.01 10. 80
1980 2,320 4. 47 10. 37
1981 2,274 3.79 8.62
1982 2,697 3.41 9.20
1983 3, 200 3.35 10.72
1984 3, 600 3.30 11. 88
1985 4,200 2.97 12. 47
1986 5,100 2.60 13. 26
1987 4,200 1.50 6. 30
1988 4,000 1.65 6. 60
1989 3,978 1.65 6. 56
1990 4,800 1.70 8.16
1991 5, 300 1.70 9.01
1992 6, 100 1.70 10. 37
1993 5, 300 1.65 8.74
1994 5, 300 1.65 8.74
19951 4,300 1.75 7.52

1 The val ues for

1995 are estinmated.
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Tabl e 4--Derived farmgate prices for wild rice in M nnesota and
California

M nnesot a California

$/ pound finished product
Whol esal e price 1.70 1.70

Processi ng/ marketi ng expenses!

Processing 0. 35 0.34
Mar ket i ng 0.18 0. 22
Assessnment s 0. 025 0.013
Far m gat e- whol esal e spread 0. 555 0.573
Farm gate price 1.145 1.127
Pounds
Green wei ght/ pound fini shed product 2.5 2.0

$/ pound green wei ght
Farm gate price? 0. 458 0.563

! Estimates based on di scussions with various industry contacts.
2 Farngate price for finished product tines finished weight per pound
of green rice.

21



estimates across counties, however, |ead to questions
regardi ng how these prices could be used in program
i npl ement ati on.

Bet ween 1991 and 1994, for exanple, the county average price
estimates ranged from $0.42-3$1. 39 per pound. Further, while
prices in one county nmore than doubled from one year to the
next, other counties reported declining prices (conpare the
changes in Sutter County between 1993 and 1994, for instance,
with those in Lassen, Shasta, and Yuba counties).

El even of the fifteen reported prices, however, fell between
40-70 cents a pound. This range enconpasses the post-1990
prices derived for Mnnesota and California. Because of its
hi gher processing yield, green wild rice in California likely
sells for a higher price than in Mnnesota. Consequently,
farmgate prices for California likely fall within the 40-70
cents range, perhaps between 50 and 60 cents a pound.

The Val ue of WId Rice Production

The whol esale value of U S. cultivated wild rice, in ternms of
processed product, is estimated at between $15-$25 mllion
annually (Table 5). The value of M nnesota s crop ranged from
$7.5-%$10.4 mllion between 1990 and 1995, while California’s

crop value is estimated at $7.1-$12.7 million during that
period. The annual value of production in Oregon and |daho
is estimated at $0.1 mllion and $0.2 nmillion, respectively.

When the farmlevel is exam ned, the value of cultivated wild
rice in 1995 is estimated at $12.9 mllion (Table 5). This
estimte was derived fromthe whol esal e val ue by subtracting
processi ng costs, marketing costs, and research and pronotion
assessnments. 8

In addition to cultivated production, an estimated 0.5 to 2.0
mllion pounds (processed weight) of lake wild rice are
produced annually in the U S. and Canada (Nel son and Dahl).
Valuing this lake wild rice at $1.70 per pound, a price
conparable with the cultivated product, yields an estimte
annual value of $0.85-$3.4 nmillion.

8 The assessnment in California is currently $8.00 per
acre. This value was converted to a per-pound charge using an
estimte of 600 pounds finished yield per acre.
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Tabl e 5--Esti mat ed whol esal e and farm value of U.S. cultivated
wild rice, 1990-95

M nnesotal  California? | daho® Or egon?
Tot al

--------------------- MIlion dollars-----------------
VWhol esal e:
1990 8.2 7.1 0.2 0.1
15. 6
1991 9.0 9.4 0.2 0.1
18. 7
1992 10. 4 12. 7 0.2 0.1
23. 4
1993 8.7 12. 4 0.2 0.1
21. 4
1994 8.7 8.2 0.2 0.1
17. 2
1995 7.5 11. 3 0.2 0.1
19.1
Farm ®°
1990 55 4.7 0.1 0.1
10. 4
1991 6.1 6.2 0.1 0.1
12.5
1992 7.0 8.5 0.1 0.1
15. 7
1993 5.8 8.1 0.1 0.1
14. 1
1994 5.8 54 0.1 0.1
11. 4
1995 51 7.6 0.1 0.1
12.9

1 The whol esale value is from Table 3.
2 The whol esal e val ue equals California production from Tabl e
1 times M nnesota whol esale price (Table 3).

23



3 The whol esal e val ue equal s 95,000 pounds tinmes the M nnesota
whol esal e price.

4 The whol esal e val ue equal s 75,000 pounds tines the M nnesota
whol esal e price.

> The farmvalue is derived fromthe whol esal e val ue by
subtracti ng processing costs, marketing costs, and research
and pronotion assessnments. The processing charge is 35 cents
per pound of finished wild rice for Mnnesota and |daho and 34
cents per pound for California and Oregon. The marketing
charge is 18 cents a pound for M nnesota and | daho and 22
cents for California and Oregon. The research and pronotion
assessnents are 2.5 cents a pound in Mnnesota and 1.3 cents a

pound in California. There are no assessnents in |daho and
Or egon.
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Envi ronment al Requi renents and Cul tural Practices
Climte

WIld rice is adapted to cool climates. It yields poorly in
the southern United States, where extrenme heat and shorter
summer-time day | engths accel erate plant devel opment and

mat urati on, | essening seed production. |In addition, the high
hum dity in the South favors the devel op of |eaf diseases,
such as brown spot.

WIld rice grows well in California s Sacranmento Vall ey,
despite the warmclimte. Unlike the southern U.S. rice-
growi ng areas, night-tinme tenperatures in the Sacranento
Valley are sufficiently lowto delay maturity and al |l ow good
grain devel opnment. Also, heat-tolerant cultivars have been
devel oped for California that result in a good crop despite
warm tenperatures. The relatively ow humdity, which
virtually elimnates |eaf disease problens, is a further
factor facilitating wild rice production in California.

Soils and Paddy Sites

WIld rice grows well on either organic or inorganic soils. In
M nnesota, nost wild rice fields have been devel oped on
organi c peat, ranging fromseveral inches to nore than 5 feet
deep. In California, wild rice fields generally have clay or
clay | oam soils.

The paddy site needs to be flat enough to di ke and fl ood
during the growi ng season. 1In addition, it needs to have an
i npervi ous subsoil, such as clay, which retards seepage. The
soil also needs to be firmenough to provide a solid footing
for heavy field equipnment.

WAt er

Virtually all wild rice is grown in flooded fields. The soi
needs to be saturated fromthe tinme the seeds germnate in the
spring until 2-3 weeks before harvest. The water depth may
range from 6-14 inches.

The water depth during the first 8-10 weeks after germ nation
needs to be held at a constant |evel to assure vigorous plant
growth. Variable water depths during this period may upr oot
young plants or result in weak stens that | odge during water
dr awdown.

In Mnnesota, wild rice requires 24-30 acre-inches of water to
produce a crop. Usually, about half of this amount is
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supplied by natural rainfall, with the remai nder obtained from
| akes and streans adjoining the field. WIIs can also be used
as a suppl enental source of water.

In California s Sacranento Vall ey, about 5 acre-feet of water
are needed to produce a crop of wild rice (WIIliamns).
Sacranmento Val |l ey producers obtain their water fromirrigation
districts, which obtain water from state and federal water

pr oj ect s.

WIld rice paddies are drained two to three weeks prior to
harvesting. Water levels in the paddy nmay be permtted to
decrease slowy during flowering so that very little, if any,
wat er needs to be drained fromthe field at harvest.

Seed Handl i ng

New fields should be planted with the nost shatter-resistant
varieties available. Gowers can save their own seed for

pl anting, but it needs to be fromweed-free fields to avoid
i ntroduci ng noxi ous weeds into the paddy.

If the seed is to be stored, even for a short tinme, it nust be
pl aced in water to assure germnation. Germnation is reduced
severely if the seed dries to | ess than 28 percent noisture.
Seed for spring planting can be stored in perforated
containers and held in tanks filled with cold water (at a
tenperature of 33° F to 35° F). In Mnnesota, containers my
be placed beneath the ice in | akes or streanms, or in water-
filled pits.

Pl anti ng

WId rice may be either spring- or fall-planted in M nnesot a.
In California, seeding is done in the spring, except in sone
of the higher elevations, where planting may al so occur in the
fall. Annual reseeding in the spring is required in the
Sacranent o Val | ey because the paddies do not remain nmoist from
harvest to spring. WId rice loses viability when the seed
dries bel ow 28 percent npoisture. Neverthel ess, annual
reseeding i s expensive, accounting for two-thirds of cash
producti on expenses.

Fall seeding has the advantage of elimnating the need to
store the seed over the winter. California growers have
encount ered sonme probl ens keepi ng seed viable during storage
(WIlliams, Androus). Inproving seed survival during storage
is aresearch priority for the California industry (Androus).
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Anot her benefit of fall planting is that fields are generally
drier then than in the spring, making it easier to operate
ground equi pment. Spring seeding needs to be done as early as
possi bl e, and before stored seed begins to sprout. Since the
soil may not be solid enough to support ground equi pnent,
spring seeding is usually done over the water with an

ai rpl ane.

Once a field is seeded in Mnnesota, it nay be kept in
production for three or four years wi thout replanting, as
shattering seed fromthe previous year reseeds the paddy.

Even shatter-resistant varieties drop enough seed to repl ant
the field. 1In fact, it is difficult to shift a field to a new
variety in M nnesota because “volunteer” plants, grow ng from
grain dropped by the previous crop, tend to continually reseed
the old variety.

Because of this reseeding, Mnnesota fields tend to devel op
excessive plant popul ations in the second and subsequent

years. Growers may reduce plant density by traveling over the
paddy with an air-boat equi pped with sharp knives that renove
portions of the plants. Four plants per square foot is the
recomended pl ant density in M nnesota.

The seeding rate in Mnnesota is about 40 pounds per acre. In
California, growers plant about 100 pounds of seed per acre.

A higher seeding rate is used in California because plants
don’t tiller (produce nmultiple stens) as nuch as in M nnesota.
Al so, M nnesota growers nust limt plant density nore than in
California to mnim ze problens associated with plant

di seases.

Fertilization

Pl ant nutrient requirenents vary substantially dependi ng on
the type of soil and the available plant nutrients. Because
organic soils have a high inherent nitrogen content, the
nitrogen requirement is |lower on such soils than, for exanple,
on mneral soils. Fertilizer application reconmendations

i ncl ude 25-50 pounds of nitrogen (N) on organic soils, and 70
pounds on mneral soils. The phosphorous (P:%)
recommendation is 0-40 pounds, depending on soil test results,
with 0-60 pounds of potassium (K;O) recomended. Excessive

ni trogen produces tall stal ks and increases the risk of

| odgi ng.

Rot ati ons
In Mnnesota, wild rice tends to be produced continuously for
3 to 4 years. After the fourth season, the paddy may be
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replanted to wild rice or it muy fallowed for a season. |If
growers want to change varieties, they generally fallow the
land for a year to reduce the incidence of volunteer plants of
the nost recently-planted variety. Sonetines, growers plant a
smal | grain crop, such as wheat, barley, or oats during the
fall ow year. Sunflower and buckwheat are other crops
sonetinmes rotated with wild rice.

In California s Sacranento Valley, producers rotate wild rice
with white rice. They may al so use sugarbeets and other field
crops in the rotation.

Har vesti ng

Harvesting may begin as early as late July for the shattering
types of wild rice in Mnnesota. For the non-shattering
varieties, harvesting begins a week or two |ater, usually
around m d- August .

Fi el ds that have been planted with the shattering types of
wild rice are harvested with a nultiple-pass harvester that
simul ates the traditional canoe-and-flail nmethod used by
Native Americans. The harvester collects the grain in finger-
i ke troughs that resenble a cluster of parallel, mniature
canoes nounted on a special chassis.

The troughs of the harvester are spaced to pernmt the stens of
the wild rice plant to pass between them as the nmachi ne noves

forward. A revolving reel serves as the flail, knocking the
ri pe kernels fromthe plant into the troughs. The stalks,
with immture grain still in the seed head, bend and pass

beneath the chassis. Subsequent passes are nade at two- or
three-day intervals to recover additional grain as it ripens.

Non-shattering varieties are harvested with nodified rice
conbi nes. Even though they are called non-shattering, the
grain on the individual stalks of these varieties ripens
unevenly, and shattering occurs before all the kernels are
ripe. This uneven ripening necessitates harvesting before al
the kernels are mature.

Maxi mum yi el ds of processed grain occur when 35-40 percent of
the kernels have turned fromgreen to dark purple-black in

color. The moisture content of the grain and the percent
recovery are also approximtely 35-40 percent at this tine.

Processi ng
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Green wild rice harvested directly fromthe field consists of
kernels at various stages of maturity and noi sture content

whi ch are encased in a tough, fibrous hull. Geen wildrice
can neither be eaten nor stored as dry grain in this
condition. Therefore, the grain is processed to inprove the
flavor, |ower the noisture content, and renove the hulls.
Processing consists of separating i mmture kernels, fernenting
or curing, parching, dehulling, and scarifying.

Separating | mmature Kernels

| mmature wild rice kernels are lighter in weight, have a

hi gher noisture content, and yield |less finished product than
mature grain. A lowyield of the finished product is

undesi rabl e because it reduces processing capacity and raises
the costs of processing. Therefore, processors separate and
di scard |ight-weight kernels, reducing the volune that has to
be processed by 20-30 percent.

Curing

Curing or fernmentation is a chem cal and biol ogical process

t hat hel ps break down tough hulls and alters the flavor of the
grain. Curing involves placing the green wild rice in

wi ndrows, 4-6 feet wide and 8-12 inches deep, in an open
field. The grain is periodically m xed and watered during the
fernmentation period to prevent it fromgetting too dry and to
control the tenperature. High tenperatures encourage the
growth of molds and accelerate dry-matter | osses.

Curing changes the color of the wild rice kernels from green
to brown. Flavor changes consi dered desirable by sone
consumers al so devel op during the fernmentation process. In
addition, the tough outer hulls deteriorate during the curing
period, which facilitates the dehulling process.

The fernmentation period normally |asts 4-7 days. However,
wild rice my be kept in the fernentation field for as |ong as
three weeks if there is a shortage of processing capacity.
Lengt hening the fernmentation period permts processors to
extend the processing season beyond the end of harvest.

Par chi ng

Parchi ng consists of heating the wild rice in a rotary drumto
| ower its noisture content from approxi mately 40-45 percent
(wet basis) to 7 percent. Most processors operate the parcher
so that a slightly toasted flavor is inparted to the grain.
Parchi ng usually takes about two hours.
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Dehul I'i ng

Dehul I'i ng consists of renmoving the fibrous hull surrounding
the wild rice kernels. During parching, the kernels shrink,

| oosening the hull fromthe kernel. The parched rice is
conveyed to a huller, which either knocks or rubs the |oosened
hulls fromthe kernels.
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Scarification

Most processors scarify the grain after dehulling to renove a
portion of the outer |ayer of the kernel. Scarification
reduces cooking tinme, which is particularly desirable when
wild r rice is to be cooked with white rice.

Marketing WIld Rice

Lake wild rice is usually sold in small quantities as
unprocessed grain at the harvest site. The buyers typically
purchase on a conm ssion basis for a processor or whol esal er.
Sonme buyers are brokers, while others purchase the grain and
process it thensel ves (Oel ke and ot hers, 1982).

In M nnesota, growers tend to custom process their grain,
selling finished wild rice either independently or through a
mar keti ng cooperative. Gower prices, therefore, represent a
whol esal e price because they include returns for processing,
storage, and marketing. Sonme cultivated wild rice in

M nnesota also is sold as unprocessed grain.

Reportedly, nmore than 80 percent of the cultivated wild rice
produced in Mnnesota is marketed through three cooperatives:
United WId Rice, Mnnesota WIld Rice Gowers, and New
Frontier Foods, Inc. (OCelke and others, 1992). Two major
buyers of wild rice in Mnnesota are Busch Agricul tural
Resources, Inc., and Uncle Ben's, Inc.

California growers typically sell wild rice to processors as
unprocessed grain. Processors often contract with growers
prior to spring planting for a specified acreage and, in some
cases, a specific price. |In other cases, a mnimumprice is
stipul ated and upward adjustnents are nmade if warranted by
mar ket prices at harvest-tine.

A common contracting practice in California involves paynment
of a base price for grain with a 50 percent processing yield.
An adj ustnent of one cent a pound is then made for each
percent age point the processing yield is above or below 50
percent.

Costs of Production
Pl anti ng expenses represent a significant share of both cash
and total costs, as shown in the costs of production budgets

in Appendix A. Planting costs are higher in California
because seeding rates there are nore than double those in
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M nnesota. In fact, seed is the biggest single expense item
in California and for first-year production in M nnesota.

Harvesting costs, as shown in the budgets, are substantially
hi gher in M nnesota than in California. The reason for this
difference is that M nnesota growers typically sell processed
grain, whereas in California, growers sell green wild rice.
As a result, Mnnesota’ s production costs include processing
charges, while those for California do not.

Di fferences in production costs between the two states al so
appear in the categories of irrigation, pest control,

m scel | aneous costs of production, and in the paynent of
processi ng fees.

Production Perils

Maj or causes of lowwild rice yields include inadequate water
with which to flood the paddies; uncontrolled flooding that
washes out di kes and destroys young plants; wi nd storns which
i ncrease shattering and cause | odgi ng; and hot, humd

condi tions which promote | eaf diseases. Yield |osses from
nost other perils usually do not reach an econom c threshold
| evel if recomended production practices are foll owed.

Dr ought

WIld rice yields can fall to zero if growers do not have
adequate water to keep the paddies flooded during the critical
grow ng period. Some M nnesota growers depend partly on |ocal
run-off for irrigation water, storing water in ponds until
they need it to flood their rice paddi es. During years with a
shortage of rain and snow, such growers nay not have the water
needed for adequate fl ooding. Drought was cited as the nmgjor
cause of yield losses in 1988, and $1.2 mllion in ad hoc

di saster paynents were nmade to M nnesota growers as a result
(Hol en).

Dr ought | osses are nore likely to occur in Mnnesota than in
California. |In California, growers plant in the spring, and
usually know at that tinme whether they will be allotted enough
water to keep their wild rice paddies flooded during the
growi ng period. In Mnnesota, however, wild rice tends to be
seeded in the fall, and growers do not know at that tinme

whet her the rainfall during the ensuing winter and spring wl|
provi de enough water to produce a crop.
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Fl oodi ng

Spring flooding can wash out di kes and del ay planting, or tear
wild rice plants fromthe soil and wash them away (Cel ke).

Fl ooding is a potential problemin both California and

M nnesot a.

Excessi ve Rains

In addition to flooding, excessive rain in |ate sumrer keeps
the soil saturated at harvest-tine, and it may be too soft to
carry a conbi ne harvester. Delayed harvesting due to
saturated soils increases shatter | osses. Excessive rain
during the grow ng season may al so contribute to the

devel opnment of | eaf diseases.

W nds

Hi gh wi nds are particularly damaging to wild rice as the grain
approaches maturity. High wi nds sway the seed heads back and
forth, causing the heads to strike one another and the mature
kernels to drop to the ground. |In addition, w nd causes stem
breakage and exacerbates | osses due to | odging.

Extrene Heat

Extrene heat accel erates plant growth and the maturity cycle.
When wild rice plants mature rapidly, they produces fewer seed
heads and fewer seeds in each head. |In addition, excessive
heat, in conbination with high hum dity, pronotes the

devel opnent of | eaf diseases, especially brown spot.

Early Frosts

Early frosts can kill wild rice plants before all of the grain
has matured. Dead plants dry out quickly and beconme nore
prone to drop their seeds than when they are alive.
Consequently, grain |osses increase due to seed shattering.

If the plants die, growers need to harvest within several days
to avoi d excessive shattering.

Fall frost is less of a threat now than in the past because
newer varieties of wild rice mature earlier than did ol der
varieties. As a result, growers are nore likely to have
conpl eted harvest before frosts kill the plants than in the
past (Oel ke, 1996).

Hai |

Hail storms were nentioned as a production peril in M nnesota
(Cel ke, 1996). The extent of yield |oss depends on the type
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of damage and its timng. Research at the University of

M nnesota indicates that sinulated hail damage during the
flowering, mlk, and soft dough stages reduced yields up to 80
percent conpared to undamaged control plots (University of

M nnesota, 1995).

Hail injury to growing plants |lowers their photosynthetic
ability and reduces grain fill. Stem breakage stops seed
growth and may cause the seed heads to drop into the water.
Hai|l also can cause shatter losses to maturing grain.

Di seases

Di seases are nore of a problemin Mnnesota than in
California. Brown spot is the nobst common di sease affecting
wild rice in Mnnesota. Stemrot also can be a problem but
causes fewer | osses than brown spot.

Br own Spot

All wildrice varieties at all stages of growh are
susceptible to brown spot. The disease is nost severe when
day-time tenperatures are between 77° F and 95° F and ni ght -
time tenperatures are 68° F or warnmer. Relative hum dity of
nore than 89 percent and the presence of free water on | eaf
surfaces for nore than 11 hours also pronote infection (Qel ke
and others, 1992; Kernkanp and Kroll). Brown spot has not
been a problemin California because of the low humdity in
the state's wild rice-producing areas.

Severe infection can result in weakened and broken stens,
infected florets, and reduced quality and quantity of seed.
Yield | osses can range fromslight to the entire crop.

Growers can control brown spot by using recommended sanitation
practices, such as incorporating crop residues into the soil;
using clean seed in new fields; rotating wild rice with brown
spot-resistant crops; fallowng the wild rice field; and using
non- host plants to stabilize the dikes. The protectant
fungi ci de propiconazole (Tilt) normally provi des adequate
control in Mnnesota. During excessively wet weat her,

however, brown spot may becone wi dely established despite the
use of fungicide.

St em Rot
Stemrot is the second nost common di sease affecting wld

rice. A fungal disease, stemrot produces |esions on stens or
| eaves at the surface of the water. Extensive |odging nmay
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result after infected fields are drained prior to harvest.
This is because the infected tissues becone dry and brittle.

The principal controls for stemrot consist of burning,

renmovi ng, or incorporating plant residues into the soil. Such
practices reduce the pathogen’s ability to survive through the
winter. Using clean seed and planting resistant crops in

rotation with wild rice or fallowing the soil for a season
bet ween crops al so hel ps reduce the incidence of infection.
There is no fungicide available for effective control (Celke
and ot hers, 1992; Kernkanp and Kroll).

O her Di seases

Stem snmut, ergot, and bacterial |eaf streak are sonetines
serious problenms in natural wild rice stands. Although these
di seases are known to have infected cultivated stands,
econom ¢ | osses fromthese di seases have not been a problemin
either M nnesota or California and no specific controls are
recommended (Oel ke and others, 1992).

| nsects

Ri ceworns, rice stalk borers, and m dges are the only insects
havi ng econom c significance in Mnnesota wild rice production
(Cel ke, 1996). In California, mdges and rice water weevils
attack wild rice, but neither insect causes |osses of economc
significance (WIIlians).

Ri cewor ns

The ricewormis potentially the nost destructive insect pest
of wild rice in Mnnesota, but it is not a problemin

Cal i forni a. Severe infestations can reduce yields to a
negligible level. The adult noths emerge during |ate June or
July and feed primarily on nectar fromm | kweed fl owers. They
deposit their eggs, however, in wild rice flowers, where the

| arvae feed on wild rice kernels.

Mal at hi on, at one pound of active ingredient per acre, is the
only insecticide approved for use in controlling riceworns in
M nnesota. It is applied 14-21 days after eggs becone visible
at the base of the florets. Control is considered econoni cal
only if there are 10 or nore |arvae per 100 flower clusters
(Cel ke and others, 1992; Peterson and others).

M dges

Severe damage to sonme first-year stands occurs in Mnnesota as
a result of high populations of mdge |larvae. The |arvae feed
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on the plant’s | eaves and cause frayed | eaf edges, with
subsequent curling of the |leaves. This leaf curling and
webbi ng i npedes seedling energence above the water. As a
result, the stand is thinned severely and the plant popul ation
falls below the desired level. Yield |osses occur when the

pl ant popul ation falls below 4 plants per square foot.
Mal at hi on nmay be applied to control mdges during the stand's
first year (Cel ke and others, 1992; Peterson and others).

Al t hough m dge popul ations usually increase in foll ow ng
years, control is not necessary since there usually are no
associ ated economc | osses. The reason is that the nunber of
pl ants al so increases in subsequent years, and the m dge
damage typically goes unnoti ced.

Rice Stal k Borers

Stal k borers and rots associated with stalk borer injury may
weaken the stal ks and nmake them subject to | odging follow ng
heavy rains or strong wi nds. Experinments indicate that the
rice stalk borer causes relatively little yield |loss, even in
paddi es whi ch have 30-50 percent steminfestation (Peterson
and others). There are no pesticides approved for controlling
stal k borers. Cultivating the paddi es soon after harvest and
using sanitation along ditch banks, together w th natural
control parasites, appear to provide adequate control.

Addi tional Insects

Rice water weevils, rice leafmners, rice stem maggots, and

ot her insects occasionally feed on wild rice plants. Research
in Mnnesota, however, does not reveal any econom c injury
fromthese insects.

Wld rice, like other grasses, harbors a nunmber of insects.
Sonme of these may beconme abundant at tinmes, but are not known
to be of econom c significance. These insects include aster

| eaf hoppers, several species of aphids and thrips, |eaf

beetl| es, and several species of weevils.

Pr edat ors

Bl ackbirds are the nobst serious predator of wild rice. Not
only do they feed on the kernels, they cause the grain to
shatter as they fly fromstalk to stalk. Wter birds and
various ani mals may cause occasi onal damage, but none of these
predators are viewed as serious.

Bl ackbi rds
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Bl ackbirds are the major wild rice predator in both M nnesota
and California. They use the paddy di kes as nesting sites and
are present in large nunbers in the growi ng areas. Bl ackbirds
begin feeding on wild rice when the kernels are in the mlKk
stage and continue until the grain is harvested. |In addition
to feeding | osses, blackbirds increase shattering as their
activity knocks ripe grain fromthe seed heads. Bl ackbirds

al ways cause sonme yield | osses, but their damage can becone
significant if control measures are not taken.

To be effective, growers need to take control neasures as soon
as the birds are first observed in the area. Nunerous nethods
of bird nmanagenment may be used, including shooting, carbon-

di oxi de guns or bangers, “Av-Alarnm’ records, and continuous
overflight by aircraft. Oats may be planted around the
perinmeter of fields to draw birds away fromthe wild rice. No
met hods, however, have been conpletely effective in keeping

bl ackbirds away fromw ld rice paddies.

Crayfish

Crayfish, which are carried into paddies by flood waters, my
cut back the wild rice seedlings as they forage. Once
crayfish are established in a field, they persist and can
increase in nunber. They survive in the field by burrow ng
into nmoi st soil between periods of paddy flooding. Severe
stand reductions have occurred in some Mnnesota fields. No
chem cal controls are approved for the control of crayfish.

Wat er Birds

WIld rice fields are ideal sites for ducks and other nigratory
and resident water birds to rest, forage, nest, and raise
their young. Nevertheless, waterfow rarely cause econom c
damage to wild rice.

Mammmal s

Raccoon, m nk, and skunk forage for food on dikes and in
ditches near wild rice paddies. Deer and npbose are
occasionally sighted in the paddies (Cel ke and others, 1982).
Large animal activity occasionally damages the crop, but

sel dom enough to be econom cally inportant. Miuskrats can
cause problenms by feeding on plants and by burrow ng holes in
the sides of dikes. Drainage of the fields at harvest tine,
however, renders the paddi es unsuitable for permanent nuskrat
resi dences. Thus, nmuskrats generally do not pose a risk for
t he dikes.

Weeds
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Weeds are nore troublesonme in Mnnesota's wild rice grow ng
area than in California. Broadleaf water weeds, common in the
upper M dwest, usually create the nost serious problems. The
nost preval ent weeds include comopn waterplantain, cattail,
burreed, common arrowhead, cursed crowfoot, and water

starwort. Weeds can cause significant yield reductions if

t hey are not controll ed.

The nost troubl esome weed in M nnesota is common

wat er pl antain. Experinments conducted by the M nnesota

Agricul tural Experinment Station indicate that one

wat er pl antai n plant per square foot devel oped from rootstock
reduces average yields by 43 percent (Oel ke and others, 1992).
Wat er pl ant ai ns produced from rootstock emerge fromthe water
before the wild rice, form ng a dense | eaf canopy that shades
the wild rice plants. This situation kills sonme of the wild
rice plants and reduces tillering in others.

Seedling plants of the waterplantain do not injure wild rice.
They devel op rootstocks, however, which create a problemin
future seasons.

In general, weed control consists of a conbination of cultural
practices designed to reduce the nunmber of weeds surviving
from one season to the next, and chem cal nethods intended to
control weeds during the growi ng season. Fall tillage after
harvest will control cattails and reduce the nunmber of

wat erpl antain plants in the soil that survive to the next
season.

Ot her effective nmethods used to control aquatic weeds include
use of weed-free seeds, maintaining a water depth of at | east
6 to 10 inches, especially during the first 6 weeks, and

fall owi ng weedy fields for a year. Fallow fields should be
flooded in the spring for 6 weeks to ensure the growth of
weeds, and then drained and tilled to destroy the weeds before

t hey reseed (Oel ke and others, 1992).

WIld Rice Organizations
California WIld Rice Program

The California WId Rice Programis a state marketing order

t hat supports research and pronmotion for wild rice. The order
is managed by the California WIld Ri ce Advi sory Board, which
is conposed of elected grower representatives. The board’ s
activities are funded through producer assessnents of $8.00
per acre of wild rice (Androus).
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M nnesota Paddy W I d Ri ce Counci

The M nnesota Paddy WIld Rice Council is a state-chartered
organi zati on whose purpose is to support production research
and pronotion for Mnnesota cultivated wild rice (Nelson,
1996). The council is funded through assessnents based on the
poundage of finished rice production. The Council is
currently conducting a survey of M nnesota growers to obtain
wild rice acreage data by county.
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Di saster Assistance for WIld Rice

Ad hoc di saster paynments were made available to wild rice
growers for | osses due to natural causes in each of the years
1988 to 1994. Since wild rice was not eligible for crop

i nsurance in those years, wild rice producers were required to
realize a yield |l oss of at |east 40 percent in order to be
eligible for ad hoc di saster paynents.

Data on ad hoc disasters paynents provide an indication of
potential high-loss areas. The states and counties with | arge
ad hoc paynents from 1988 to 1994 are nost likely to face a
relatively high risk of |oss under a potential FCIC policy for
wild rice, and would |ikely have a relatively high demand for
Crop insurance.

Di saster assistance paynents for wild rice | osses totaled $3.2
mllion over the 1988-94 period (Table 6). The | argest
paynments were nmade in 1988, at $1.7 million. These |arge
paynments were due to drought, which prevented adequate

fl oodi ng of the paddies, particularly in Mnnesota. The
aggregate paynents over the years 1989 to 1994 did not reach
the level paid in 1988.

Total disaster paynents for wild rice were made in six states
over the 1988-94 period. M nnesota received 80 percent of the
total paynents. California growers collected 14 percent of
the total, and Wsconsin growers received 6 percent.

Producers in Arkansas, Nebraska, and New York coll ected very
m nor paynments for wild rice | osses.

| nsurance | nplenentation |Issues
Demand for | nsurance

There is likely to be substantial demand anong wild rice
growers for crop insurance, especially in Mnnesota. This is
because crop failures are frequent in that state due to
adverse weat her conditions. The potential for a wild rice
policy is limted, however, by the small nunmber of growers and
the relatively | ow value of the crop.

Drought, flooding, and wind storns all hold the potential for
causi ng various degrees of crop failure in Mnnesota. In
addi tion, long periods of warm wet weather can exacerbate
yield | osses due to | eaf diseases.

The i nportance of ad hoc disaster assistance paynents in
previ ous years provides an indication of Mnnesota growers’
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potential interest in crop insurance. Mnnesota wild rice
farmers
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Tabl e 6--Ad Hoc di saster paynents for wild rice | osses

Year California M nnesot a W sconsin Tot al
1988 319, 553 1, 250, 792 109, 129 1,679,474
1989 50, 109 250, 897 56, 429 357, 435
1990 33,102 80, 485 24, 774 138, 361
1991 34,531 111, 606 0 148, 438
1992 11, 416 95, 018 0 106, 525
1993 0 472,051 0 472,051

1994 4,036 325, 497 0
329, 533

Tot al 452, 747 2,586, 346 190, 332
3, 231, 817

Not e: The "Total" colum includes m nor
i n Arkansas, Nebraska,

paynments made to growers
and New York in various years.

Source: U.S. Depart nment
hoc di saster assi stance data fil es,

of Agriculture. Farm Service Agency. Ad
1988-94. table 6
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collected $2.6 mllion in disaster assistance between 1988 and
1994. The | argest portion of these paynents were made for the
1988 crop, and were due to a |lack of adequate water to keep

t he paddi es fl ooded. Disaster assistance paynents represented
an estimated 5-10 percent of the farmvalue of wild rice
production in M nnesota between 1988 and 1994.

There is likely to be less demand for wild rice crop insurance
in California than in M nnesota. California growers are | ess
likely to experience crop failures due to drought, and | eaf

di seases have not been a source of major yield |osses. In
addition, flooding is less |likely to cause production | osses
in California than in M nnesot a.

The bulk of California’s wild rice is planted in the spring,
enabling growers to adjust acreage according to their water

all ocations. In Mnnesota, nost wild rice is seeded in the
fall, before water supplies for the subsequent season becone
evi dent .

In California, growers only collected $0.5 mllion in disaster

assistance for wild rice from 1988-94. This represented an
estimated 1 percent of the farmvalue of California’s wild
ri ce production.

Despite the likely interest among M nnesota’s growers in crop
i nsurance, the potential for a wild rice policy is |limted by
the small nunmber of growers and the relatively small val ue of
the crop. There were only 48 wild rice farms in Mnnesota in
1995, operated by 42 entities (Nelson, 1996). Although about
17,000 acres of wild rice are harvested annually in M nnesota,
the farmgate value of the crop is only $5-$6 m | lion.

Moral Hazard

Moral hazard is not likely to be a problemin insuring wild
rice. A large portion of the crop is contracted and, as a
result, producers are assured a market. In addition, wld
rice stores well and can be held for sale in the future if the
current market is glutted. 1In general, wild rice prices are
substantially above variable harvesting costs and it is

unli kely that growers will encounter an econom c incentive to
incur a crop failure in order to collect on crop insurance.

Adverse Sel ection
Adverse selection is nost likely to occur in situations where
wat er supplies are unreliable. In 1988, for exanple,

M nnesota growers relying on |local runoff experienced nore
restrictive supplies than those relying on rivers (Voll haber).
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Farmers who depended on | ocal runoff were typically unable to
flood their fields in that year.

Ref erence Pri ces

There is a notable lack of reliable price information for wild
rice, both in Mnnesota and in California. The only published
prices are ones reported by the M nnesota Paddy WId Rice
Council for processed wild rice and estinmated season average
grower returns reported by the County Agricul tural

Comm ssioners in California.

The M nnesota prices are “consensus” estimates of returns for
processed wild rice made by the Council’s directors each year,
and are reported annually in a University of M nnesota wld
rice research summary. A farmgate value for green wild rice
can be derived fromthe whol esale price by subtracting
processi ng and ot her costs beyond the farmfromthe processed
wild rice price.

In California, the values for wild rice reported by the County
Agriculture Comm ssioners represent a farmgate return.
Because of the wide variation in prices fromyear to year in
sone counties, and because of a lack of correlation in year-

t o-year changes anong counties, these prices may be difficult
to use in program i npl ementation.

Since wild rice is a nonperishable compdity and can be easily
shi pped from area to area, the whol esale price for
California’s wild rice is likely to be about the sane as the
price in Mnnesota. Therefore, it is suggested that the
California farmgate price be derived fromthe M nnesota

whol esal e price.

The whol esal e prices reported by the Mnnesota Cultivated WId
Ri ce Council appear to be easier to use if FCIC decides to
offer a wild rice policy. Buyers in both Mnnesota and
California indicated that they thought the prices reported by
the Council are representative of current whol esale prices,
and that green wild rice prices derived fromthese whol esal e
prices also are representative of actual prices.

Yi el d Dat a

Farmers thenselves are likely to be the only source of

i ndi vidual yield data. In Mnnesota, the Paddy Wl d Rice
Counci | records producer assessnents, which are based on
growers' output of processed wild rice. However, the Counci
apparently does not record harvested acreage, which would
provide the basis to estimte average yields. Likew se,
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processors charge producers on the basis of production, but
have no need for records of harvested area.

In California, the state marketing order for wild rice (the
California WIld Rice Program) has a record of grower acreage
on which they base their assessnents. However, the nmarketing
order does not collect informati on on production, which could
be used as a basis for determning yields. |In sonme cases,
processor invoices my provide adequate docunentation of
grower output in California.

Sonme farnmers in both California and M nnesota nay have good
acreage and production records for their own operations. Some
wild rice farnmers have | arge operations, and |ikely have
extensive records on acreage and production.

45



Ref er ences

Androus, Melvin. California WId Rice Advisory Board.
Personal conmunication. April 1996.

California Agricultural Statistics Service. California County
Agricul tural Conm ssioner Data. Various issues.

California WIld Rice Advisory Board. WId Rice Acreage.
Unpubl i shed statistical table. Decenber 1995.

Harmer, Brenda. County Executive Director. Farm Service
Agency, USDA. Benewah County, |daho. Personal communi cati on.
May 1996.

Henry, Isaac. County Executive Director. Farm Service
Agency, USDA. Kootenai County, |daho. Personal
conmmuni cation. May 1996.

Hol en, Rodney. County Executive Director. Farm Service
Agency, USDA. Beltram County, M nnesota. Persona
conmmuni cation. May 1996.

Karow, R S. Extension Agronom st. Oregon State University.
Per sonal communi cation. April 1996.

Kernkanp, MF. and R Kroll. WId Rice Diseases in M nnesota.
Uni versity of M nnesota Agricultural Experinment Station.
M scel | aneous Report No. 125. April 1974.

Peterson, A .G, D.M Noetzel, J.E. Sargent, P.E. Hanson, C. B.
Johnson, and A T. Soemawi nata. |Insects of WIld Rice in

M nnesota. University of M nnesota Agricultural Experinent
Station. M scellaneous Report No. 157. 1981.

Nel son, Beth. M nnesota Paddy WId Rice Council. Persona
communi cation. April 1996.

Nel son, Ronald, N. and Reynold P. Dahl. “WIld Rice:
Conpetition between M nnesota and California,” in Mnnesota

WIld R ce Research 1986. University of M nnesota Agricul tura
experiment Station. M scellaneous Publication No. 41-1987.

Cel ke, E.A., J. Gava, D. Noetzel, D. Barron, J Percich, C.
Schertz, J. Strait, and R Stucker. WId Rice Production in
M nnesota. University of M nnesota Extension Bulletin 464.
1982.

46



Cel ke, E.A., T.M Teynor, P.R Carter, J.A Percich, D. M
Noet zel, P.R. Bloom R A Porter, C E Schertz, J.J.

Boedi cker, and E.I. Fuller. Alternative Field Crop Manual,
WIld Rice. University of Mnnesota Extension Service. Apri
1992.

Cel ke, E.A. “WId Rice: Domestication of a Native North
American Genus,” in New Crops. Jules Janick and James Sinon,
Eds. WIley and Sons. New York. 1993.

Cel ke, E.A. Professor of Agronony. University of M nnesota.
Personal communication. April 1996.

U.S. Departnent of Agriculture. Farm Service Agency. Ad Hoc
Di saster Assistance Data Files. 1988-94.

U. S. Departnent of Commerce. Bureau of the Census. Census of
Agricul ture. 1992.

W nchell, Elizabeth H, and Reynold P. Dahl. WId Rice
production, Prices, and Marketing. M nnesota Agricul tural
Experiment Station. University of Mnnesota. M scell aneous
Publication No. 29. 1984.

University of Mnnesota. Mnnesota WId Rice Research - 1995.

M nnesota Agricultural Experinment Station. M scell aneous
Publ i cati on No. 87-1995.

Uni versity of M nnesota. M nnesota WIld Rice Research - 1995.
M nnesota Agricultural Experinment Station. M scell aneous
Publ i cati on No. 89-1996.

Vennum Thomas, Jr. WId Rice and the G i bway People.
M nnesota Historical Society Press. St. Paul, M nnesota.
1988.

Vol | haber, Greg. Northonme District Forester. Northone,
M nnesota. Letter to Beltram County Farm Service Agency.
May 5, 1989.

W Iliams, Jack. Farm Advisor for Rice. Sutter County,
California. Personal conmmunication. April 1996.

47



Appendi x table 1--WId Rice: Nunber of farns, acres harvested, quantity produced, and acres
irrigated, 1987 and 1992

----------------- 1992----------ommmea - e I R 1 A
St at e/ County Acres Acres Acres
Acres
Far s har vest ed Quantity Irrigated Far nms har vest ed Quantity
Irrigated
1, 000 pounds 1, 000 pounds

California 35 11, 739 14, 680 11, 739 42 6, 560 873

6, 560

Modoc 3 - - - - - - 3 - - - - -
Sacranment o 4 2,225 3,562 2,225 6 981 127

961

Shast a 10 1,624 1, 359 1,624 11 1,680 224

1, 680

Sutter 9 1, 997 2,464 1,997 9 1,943 236

1, 943

Yuba 3 579 - - 579 3 - - - - -
O her 6 - - 3,671 - - - - - - - - -
| daho 4 665 95 615 3 - - - - -
M nnesot a 48 21,717 8, 400 21,717 66 24,198 5, 859
24,198

At kin 10 5,174 3,274 5,174 13 5, 230 1,174
5,230

Bel tram 15 3,774 1,042 3,774 20 5,573 1, 353
5,573
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Cl ear wat er 6 5, 690 1, 799 5, 690 6

6, 740 1, 797 6, 740

Pol k 4 3,425 1, 349 3,425 6
3, 335 861 3, 335

St Louis 3 800 188 800 --
Ot her 10 2,854 747 2,854 - -
O her states 3 316 34 316 --
U. S. 90 34, 437 23,209 34, 387 115

= Not avail abl e.

Source: U.S. Departnent of Commerce, Bureau of the Census, 1992.
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Appendi x table 2--Omership of Mnnesota wild rice farnms, 1983

Number Per cent Per cent of
of of M nnesot a
Omer type farnms farnms production,
1982
| ndi vi dual 21 36 16
Extended famly 19 33 43
Unr el at ed owners 13 22 33
Absent ee owners
(hired operator) 5 9 8
Tot al 58 100 100

Source: W nchell and Dahl .
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Appendi x table 3--Additional enploynent of Mnnesota wild rice
farmers, 1983

Nunber Per cent
of of

Ot her occupation farns farnms
None 22 39
Di versified farm ng 9 16
Retired 7 12
Bl ue coll ar 12 21
White coll ar 7 12
Tot al 57 100

Source: W nchell and Dahl .
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Appendi x table 4--Estimted production of wild rice by size of
farm M nnesota, 1982

Farm si ze Nunber Producti on Per cent of Cumul ative
in acres! of farnms (processed |bs) 1982 production per cent
0- 100 12 100, 300 3 3
101- 200 10 150, 270 5 8
201- 300 8 268, 960 9 17
301- 400 6 217, 345 7 24
401- 500 5 204, 810 7 31
501- 750 7 559, 100 18 49
751- 1000 3 308, 800 10 59
1000- over 7 1, 234, 845 41 100
Tot al 58 3,044, 430 100

1 Does not include dikes and ditches.

Sour ce: W nchel |l and Dahl .
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Appendi x table 5--WId rice acreage, yield, and production in
California
sel ected counties, 1991-94
Har vest ed Yi el d/ Pr oduc-
County Year ar ea acre tion Price Val ue
Acres ------- Tons------- $/ton

$1, 000
Lassen

1991 715 0.5 393 1, 280
503

1992 780 0.4 335 2,602
872

1993 574 0.6 373 2,400
895

1994 140 0.5 70 900
63
Shast a

1991 1, 290 0.6 851 1, 200
1,022

1992 1, 450 0.7 1,063 1, 039
1, 105

1993 1, 450 0.6 990 860
852

1994 1, 550 0.7 1, 054 840
885
Sutter

1991 693 0.7 499 1, 308
653

1992 2,834 0.7 2,126 2,277
4,843

1993 1,891 0.5 946 1,315
1, 245

1994 1,127 0.6 631 2,776
1,752
Yuba

1991 552 0.3 166 1, 296
215

1992 1,021 0.4 459 1,501
689

1993 671 0.4 322 1, 450
467
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1994 - - - - -

O her

1991 2,692 -- -- - -
1, 096

1992 2,326 -- -- --
771

1993 2,237 -- - - - -
2,101

1994 2,423 - - - - --
2,532
California

1991 5,942 - - - - --
3, 489

1992 8, 411 - - - - --
8, 280

1993 6, 823 - - - - --
5, 560

1994 5, 240 - - - - --
5,232

-- = not avail abl e.

Source: California Agricultural Statistics Service and the County
Agricul tural Comm ssioners Reports.
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WIld Rice Contacts

California

Mel vin D. Androus
California WIld Rice Advisory Board
335 Teagarden Street,

Yuba City, California 95991
(916) 673-1927

M nnesot a

Bet h Nel son
M nnesota Paddy W1l d Ri ce Council
1306 W CO. Rd F
Suite 109
St. Paul, M nnesota 55112
(612) 638-1955

Dr. Ervin Cel ke
Depart nent of Agronony
Uni versity of M nnesota

(612) 625-1211



Appendi x A

W Il d Rice Budgets

M nnesot a

California



